Using gaze information to orient attention and guide behavior is critical to social adaptation. Previous studies suggest that abnormal gaze perception in schizophrenia (SCZ) may lie in abnormal early attentional and perceptual processes, and may be related to paranoid symptoms. Using event-related brain potentials (ERP), this study investigated altered early attentional and perceptual processes during gaze perception and their relationship to paranoid delusions in SCZ. Twenty-eight individuals with schizophrenia or schizoaffective disorder and 32 demographically matched healthy controls (HC) completed a gaze discrimination task with face stimuli varying in gaze direction (direct, averted), head orientation (forward, deviated) and emotion (neutral, fearful). ERPs were recorded during the task. Participants rated experienced threat from each face after the task. SCZ participants were as accurate as, though slower than, HC participants on the task. SCZ participants displayed enlarged N170 responses over the left hemisphere to averted gaze presented in fearful relative to neutral faces, indicating a heightened encoding sensitivity to faces signaling external threat. This abnormality was correlated with increased perceived threat and paranoid delusions. SCZ participants also showed a reduction of N170 modulation by head orientation (normally increased amplitude to deviated faces relative to forward faces), suggesting less integration of contextual cues of head orientation in gaze perception. The psychophysiological deviations observed during gaze discrimination in SCZ underscore the role of early attentional and perceptual abnormalities in social information processing and paranoid symptoms of schizophrenia.
delayed to deviated compared with forward faces (Itier et al., 2007) , suggesting increased effort and time to encode faces not presented in the conventional frontal view. N170 has been shown to be larger to fearful than neutral and other emotional faces (Batty & Taylor, 2003; Blau, Maurer, Tottenham, & McCandliss, 2007; Nomi, Frances, Nguyen, Bastidas, & Troup, 2013) , suggesting that more attention is allocated to encoding fear-related faces. However, others have failed to find N170 modulation by facial expressions (Ashley, Vuilleumier, & Swick, 2004; Eimer & Holmes, 2002 Eimer, Holmes, & McGlone, 2003) , and a recent study suggested that N170 may be sensitive to emotional facial expressions only when task demands require encoding and retention of this information (Brenner, Rumak, Burns, & Kieffaber, 2014) . Taken together, the demonstrated head orientation and potential emotion effects on N170 suggest that N170 is sensitive to early attentional and perceptual processes underlying face perception.
Recent research findings suggest that increased fear detection may play a role in paranoid delusions in SCZ. Individuals with SCZ have shown heightened emotional reactivity to daily stressors and negative life events (Myin-Germeys et al., 2003; Tso, Grove, & Taylor, 2012) and increased autonomic response to threat-related (and also neutral) images (Kring & Neale, 1996) . This is especially true for paranoid SCZ (Williams et al., 2004) . Additionally, SCZ participants with a history of persecutory delusions have shown hypersensitive gazetriggered attentional shift (Langdon, Corner, McLaren, Coltheart, & Ward, 2006) , suggesting that paranoid delusions may entail an increased attentional sensitivity to gaze information. Given that averted gaze in fearful faces suggests threat in the environment (Adams Jr & Kleck, 2005; Tipples, 2006) , we would expect an increased attentional sensitivity to these faces in individual with SCZ, especially those with more paranoid delusions. Since detection of emotional salience occurs automatically and rapidly, N170, thought to index early endogenous processes, would be a promising index of this potential sensitivity.
There is evidence that eye-contact perception is less influenced by deviated head orientation in SCZ than healthy controls (Tso, Mui, et al., 2012) , suggesting a compromised ability to integrate contextual information (head orientation in this case) when evaluating gaze direction in SCZ. Impairments in perceptual organization have been reported in SCZ (Silverstein & Keane, 2011) and have been shown to significantly correlate with abnormal gaze perception (Tso, Carp, Taylor, & Deldin, 2014) . Since N170 reflects holistic facial encoding, a reduced head orientation effect on N170 in SCZ would provide further evidence for a role of perceptual organization deficits in altered social information processing in SCZ.
This study examined gaze perception in SCZ by measuring ERP during a gaze discrimination task consisting of faces varying in gaze direction (direct, averted), head orientation (forward, deviated), and emotion (neutral, fearful). We hypothesized that: (1a) relative to HC, SCZ participants would show larger N170 amplitudes to fearful faces with averted gaze than to other faces; (1b) increased N170 in this condition would be correlated with perceived threat of these faces and more severe paranoid delusions; and (2) SCZ participants would show less N170 difference between forward and deviated faces relative to HC. In addition, since previous studies yielded conflicting results regarding the lateralization of N170 deficits in SCZ (right hemisphere : Caharel et al. (2007) ; Herrmann, Ellgring, and Fallgatter (2004) ; left hemisphere: Onitsuka et al. (2009); bilateral: Lee, Kim, Kim, and Bae (2010) ; Onitsuka et al. (2006) ; Tsunoda et al. (2012) ), we examined the factor of laterality during gaze perception in SCZ as an exploratory aim, in order to evaluate the role of lateralization (Crow, Colter, Frith, Johnstone, & Owens, 1989) in social cognitive deficits in SCZ.
Method Participants
Twenty-nine SCZ and 32 HC completed the study. One SCZ participant endorsed eye contact in almost all trials and was excluded from the analysis. Participants were volunteers aged 18 -60 years recruited through advertisements, local mental health clinics, and referrals by other researchers. All SCZ participants had DSM-IV schizophrenia (n = 23) or schizoaffective disorder (n = 6). Exclusion criteria for all participants included: substance abuse/dependence in the past 12 months, history of closed head injury or medical conditions with neurological sequella, and vision worse than 20/30 according to a Snellen chart. Additional exclusion criteria for HC included: lifetime Axis-I disorders or substance dependence, substance abuse in the past five years, and history of psychotic or bipolar disorders among first-degree relatives.
The study was conducted in accordance with the protocol approved by the Institutional Review Board of the University of Michigan Medical School. Written informed consent was obtained from each participant. Twenty-two SCZ and 22 HC of this sample also participated in a different behavioral eye-contact perception task (Tso, Mui, et al., 2012) , and 23 SCZ and 22 HC of this sample also participated in a visual perception study reported elsewhere (Tso et al., 2014) .
Assessment
Diagnoses were established using the Structured Clinical Interview for DSM-IV (First, Spitzer, Gibbon, & Williams, 2002) , by a trained graduate student, with 80% of the cases confirmed by consensus of another graduate student. SCZ participants were further assessed using the Scale for Assessment of Positive Symptoms (SAPS; N. C. Andreasen (1984) ) and the Scale for Assessment of Negative Symptoms (SANS; N. C. Andreasen (1983) ), with inter-rater reliability (concordance correlation) of .81 and .83, respectively. SAPS score was the sum of the 5 global symptom scores (possible range: 0 -25). An index of paranoid delusions (possible range: 0 -15) was obtained by summing scores on the items of Persecutory Delusions, Ideas and Delusions of Reference, and Delusions of Mind Reading on the SAPS. SANS score was the sum of the global ratings on the Affective Flattening, Alogia, Avolition/Apathy, and Anhedonia/Asociality domains.
Reading level and neurocognition were assessed with the Reading subtest of the Wide Range Achievement Test 3 (WRAT3-R; Wilkinson (1993) ) and Brief Assessment of Cognition for Schizophrenia (BACS; Keefe et al. (2004) ), respectively.
Task and Procedure
Face stimuli of the gaze discrimination task (Figure 1 ) were black-and-white pictures of faces adapted from Gur et al. (2002) . More details of image processing can be found in Tso, Mui, et al. (2012) . The faces varied in emotion (neutral, fear), head orientation (forward, 30° deviated), and gaze direction (direct, averted). The task was presented using E-prime 1.0 (Figure 2) . For each face, participants indicated whether they felt the face was looking at them or away from them. After the task, participants rated the subjective threat they perceived from each face ("How threatening is this face to you?") using a 0-100 visual analog scale.
Electrophysiological Data Acquisition and Reduction
Electroencephalography (EEG) was recorded using a Lycra stretchable cap of 32 Ag/AgCl electrodes positioned according to the International 10-20 system (BrainVision Recorder, GmbH, Munich, Germany). Vertical electro-oculogram was measured with an electrode placed below the right eye referenced to Fp1. Electrode impedances were kept below 5 kΩ. EEG was referenced to FCz during recording and sampled at 5000 Hz.
Using BrainVision Analyzer (BrainProducts, GmbH, Munich, Germany), EEG data were resampled at 250 Hz, re-referenced to average mastoids ([TP9+TP10]/2), segmented into 1.2-second epochs (200 ms baseline, 1000 ms post-stimulus), filtered with a 0.01-Hz high-pass filter and a 30-Hz low-pass filter (zero-phase shift and 24 dB/octave roll-off), corrected for eye blinks using regression algorithm (Gratton, Coles, & Donchin, 1983) , and baseline adjusted. Data exceeding ±80 μV were automatically rejected, and remaining artifacts were manually removed. Data were then averaged across trials for each of the eight conditions. N170 was measured at the P7 and P8 sites because these were the only electrodes in our array near the occipito-temporal regions where N170 is maximal. Since these two sites are very close to the mastoids, data were re-referenced to the common average (Joyce & Rossion, 2005) . N170 was isolated based on inspection of the waveforms and principal component analysis (PCA) using an extraction criterion of eigenvalue > 1 and Varimax rotation. N170 was defined as the contiguous set of points with factor loadings ≥ .60 on a single principal component around the typical time window of N170 (120-210 ms); it was determined to be 148-200 ms (Figure 4). N170 amplitude was then represented by mean PCA score (i.e., averaged sum of products of original potential and principle component loading at each timepoint) within this time window:
where i = 148, 152, 156, …, 200 as data was sampled at 250 Hz (i.e., every 4 ms) between 148 and 200 ms, V i = ERP voltage at timepoint i, and L i = principal component loading at timepoint i. N170 amplitudes indexed by mean PCA scores essentially give more weight to data points that are more representative of N170, thus minimizing confound due to overlap with other ERP components. This technique is particular useful with small ERP components that are close to and/or significantly overlap with other ERP components, as is the case of N170. Compared with peak amplitude, PCA score is less susceptible to noise because data points across a sizeable time window (as opposed to a single data point) are used. Overlay of the PCA component representing N170 on the original waveforms are shown in Figure 3 . Correlations between N170 PCA scores and peak amplitudes ranged from .90 to .95 (Supplemental Information 1). These together supported that the PCA scores captured well N170 amplitude. One caveat of this method is that for individuals whose N170 falls outside of the time window derived from the PCA model, the resulting PCA score may not represent well the true neural response. However, visual inspection of the original waveform of each participant confirmed that N170 of all of the participants fell within this PCA-derived time window.
In addition to N170 amplitude, peak latency was also examined. It was defined as the timepoint at which a local peak between 148 ms and 200 ms occurred. Like peak amplitude, peak latency is susceptible to noise and overlapping components. However, since the only alternative we were aware of-50-percent area latency, a measure more robust against noise -is only appropriate for late, large ERP components (Luck, 2005) , peak latency was used to provide an estimate of the timing of the N170 wave.
Statistical Analyses
Behavioral data, including accuracy, reaction time (RT), and perceived threat, were analyzed with separate 4-way mixed model ANOVAs, with gaze direction, head orientation, and emotion as within-subjects factors and diagnosis group as a between-subjects factor. N170 data were analyzed by applying linear mixed models (LMM) to correct-trials data. LMM instead of mixed model ANOVA was used because two of the conditions had significantly fewer correct responses than others 1 (Supplemental Information 2, compare Conditions 3 and 7 with others) and 15% of the sample (6 HC, 3 SCZ) did not have sufficient number of correct trials to produce stable ERP waveforms for at least one of these two conditions. LMM was advantageous compared with ANOVA for its robustness against unbalanced cells and the ability to include cases with missing data. Although it could be argued that these 9 participants were performance outliers and should be excluded, examination of their performance in other conditions suggested that they were as accurate as other participants and should be included in the analyses. Therefore, these subjects were included in the main analyses in this report. LMM results based on the selected sample (i.e., excluding those with insufficient correct trials for at least one condition) are presented in Supplemental Information 3 for comparison purpose.
Separate LMMs were built for N170 amplitude and latency. Models were estimated with restricted maximum likelihood (REML), with individual intercepts specified as a random effect. Due to the high number of possible fixed effects (the 4 within-subjects variables, group, and all combinations of 2-to-5-way interactions between them), a top-down strategy (beginning with including all possible fixed effects in the model as an initial step) was prohibitive in terms of computational resources. The LMMs were thus built using a step-up strategy to test our a priori hypotheses and the exploratory hypothesis of lateralized deficits.
Step 1) The 4 within-subjects variables (laterality, head, emotion, gaze), group, and the interactions associated with the two a priori hypotheses (Emotion × Gaze × Group, and Head × Group) were included as fixed effects in the initial model. Laterality, emotion, head, and gaze were modeled as repeated measures with heterogeneous residual variances.
Step 2) The fixed effect of Emotion × Gaze × Group was replaced with its higher-order interaction with laterality (i.e., Laterality × Emotion × Gaze × Group) and the model re-estimated. If it was significant, then fit criteria (AIC, BIC) were used to determine which model should be selected. Then, the same procedure was repeated for the fixed effect of Head × Group to reach the final model.
Relationships between ERP, subjective threat, and clinical measures were evaluated with Pearson's r coefficients; bootstrapping based on 1,000 samples was used to estimate 95% confidence intervals of the coefficients in order to reduce the impact of outliers and anomalies. The a priori correlations to test for Hypothesis 1b were between the N170 variable indexing increased encoding sensitivity to threat-signaling faces and increased subjective perceived threat from threat-signaling faces, and between this N170 variable and paranoid delusions. These two target correlations were evaluated with an alpha level of .05, and all other correlations were subject to Bonferroni correction. All statistical analyses were performed using IBM SPSS Statistics 22.
Results
The 28 SCZ and 32 HC included in this report were demographically matched (Table 1) .
Behavioral Responses
Behavioral responses are presented in Figure 4 and ANOVA results in Table 2 .
Accuracy-A significant Gaze × Head × Emotion interaction was noted for accuracy, indicating that participants were highly accurate in all conditions except for deviated faces with direct gaze (Conditions 3 & 7), and this reduced accuracy was more pronounced for fearful (Condition 7) than neutral faces (Condition 3). SCZ (M = 78.8%, SE = 1.7%) were as accurate as HC (M = 80.7%, SE = 1.6%), and there were no group interactions.
RT-Participants took longer to respond to deviated (M = 789 ms, SE = 22 ms) than forward faces (M = 721 ms, SE = 18 ms). The Gaze × Head interaction indicated that RT was longer for gaze in incongruent than congruent head direction. As expected, SCZ (M = 824 ms, SE = 28 ms) responded more slowly than HC (M = 686 ms, SE = 27 ms), but there were no group interactions.
Perceived Threat-Participants rated fearful faces (M = 34.9, SE = 3.1) as more threatening than neutral faces (M = 25.0, SE = 2.5). SCZ (M = 37.2, SE = 3.2) perceived more threat than did HC (M = 22.7, SE = 3.9). A significant Head × Group interaction was observed, such that HC perceived less threat from deviated than forward faces, whereas SCZ perceived the same levels of threat regardless of head orientation.
N170 Responses
Descriptive statistics of N170 measures for the 8 experimental conditions broken down by group are summarized in Supplemental Information 4. Results of the final LMMs for N170 amplitude and latency are summarized in Table 3 . Note that none of the fixed effects associated with Emotion × Gaze × Group and Head × Group interactions and their higherorder interactions with laterality were significant for latency, but for comparison purpose, the "final model" for latency was made the same as that for amplitude, i.e., including Laterality × Emotion × Gaze × Group and Head × Group as fixed effects.
Overall, participants' N170 responses were consistent with three previous findings: 1) More negative and earlier over the right (amplitude: M = −3.86 μV, SE = 0.31 μV; latency: M = 163.9 ms, SE = 1.16 ms) than left hemisphere (amplitude: M = −3.10 μV, SE = 0.31 μV; latency: M = 165.1 ms, SE = 1.18 ms); 2) More negative and delayed for deviated faces (amplitude: M = −3.66 μV, SE = 0.32 μV; latency: M = 165.8 ms, SE = 1.18 ms) than forward faces (amplitude: M = −3.31 μV, SE = 0.32 μV; latency: M = 163.2 ms, SE = 1.16 ms); and 3) More negative for fearful (M = −3.65 μV, SE = 0.32 μV) than neutral faces (M = −3.32 μV, SE = 0.32 μV). Gaze direction was not a significant modulator of N170 amplitude and latency. SCZ and HC did not differ in overall N170 amplitude and latency.
Increased Encoding Sensitivity to Threat-signaling Faces in SCZ-A significant fixed effect associated with the Laterality × Gaze × Emotion × Group interaction was observed for N170 amplitude. Figure 5 illustrates this differential Gaze × Emotion × Group interaction between the two hemispheres: in the left hemisphere, SCZ showed larger N170 for averted gaze in fearful relative to neutral faces compared with HC (see Table 3 for contrast estimate); this interaction was not apparent in the right hemisphere. Notably, the lower-order Gaze × Emotion × Group interaction was also significant without the higherorder Laterality × Gaze × Emotion × Group interaction in the model, but such model had poorer fit (AIC = 3444.7; BIC = 3526.6) relative to the model with the higher-order interaction (AIC = 3432.7; BIC = 3514.6), suggesting that modeling the hemispheric differences of the Gaze × Emotion × Group interaction provides a better explanation of the data. Neither of the fixed effect associated with Gaze × Emotion × Group interaction nor that associated with the Laterality × Gaze × Emotion × Group interaction was significant for N170 latency.
To test for Hypothesis 1b, increased encoding sensitivity to threat-signaling faces was indexed by a higher N170 amplitude to averted gaze in fearful relative to neutral faces, computed by the formula: [(N170 Condition2 + N170 Condition4 )/2 − (N170 Condition6 + N170 Condition8 )/2]), respectively for the P7 and P8 scalp sites. Because of the negative nature of N170, positive values resulting from this formula indicate larger encoding sensitivity to threat-signaling faces. In a similar manner, increased perceived threat from threat-signaling faces was indexed by increased perceived threat rating for averted gaze in fearful relative to neutral faces, computed by the formula: [(Threat Condition6 + Threat Condition8 )/2 − (Threat Condition2 + Threat Condition4 )/2]). Results showed that increased encoding sensitivity to threat-signaling faces over the left (but not the right) hemisphere was significantly correlated with increased perceived threat from threat-signaling faces (r = .43, p = .024, 95% C.I. = .13-.66) and more severe paranoid delusions (r = .39, p = .039, 95% C.I. = .03-.65) in SCZ ( Figure 6 ). However, a formal testing of correlation differences (Howell, 2010) showed that the correlation coefficients of the two hemispheres did not differ significantly (perceive threat: t[25] = 1.26, p = .22; paranoid delusions: t[25] = 1.15, p = .26). Increased encoding sensitivity to threat-signaling faces, in either hemisphere, was not correlated with SAPS overall score, SANS, antipsychotic dose, and duration of illness (all p's > .10 before Bonferroni correction). It was also not correlated with BACS (r = −.00, p = .99, 95% C.I. = −.45 -0.32), suggesting that this abnormality was not readily explained by a general deficit.
Reduced Head Orientation Effect in SCZ-A significant fixed effect associated with the Head × Group interaction was observed for N170 amplitude, such that SCZ showed decreased modulation by head orientation compared with HC (see Figure 7) . The fixed effect associated with the Head × Group interaction was not significant for N170 latency.
Discussion
This study revealed two key N170 deviations in gaze perception in SCZ despite comparable performance with HC, supporting the role of early perceptual abnormalities in social information processing in the disorder. First, SCZ participants showed abnormally larger (but not delayed) N170 in response to averted gaze presented in fearful relative to neutral faces, more so in the left hemisphere, suggesting a special encoding sensitivity to external threat in SCZ that is not related to differential processing time. Moderate correlations with increased perceived threat from threat-signaling faces and severity of paranoid delusions were observed with this N170 abnormality in the left but not right hemisphere, suggesting that an encoding sensitivity to threat-signaling social stimuli in the left hemisphere may play a key role in the commonly observed phenomena of increased perception of threat and paranoia in SCZ. However, it should be noted that the correlation differences between the two hemispheres did not reach statistical significance. The result of analyses with selected participants only showed enhanced but not left-lateralized N170 to threat-signaling faces in SCZ (Supplemental Information 3). Taken together, it appears that the finding of encoding sensitivity to threat-signaling faces in SCZ was quite consistent, while its left lateralization was more tentative and requires replications. Some neuroimaging data suggest that paranoid delusions are related to a failure to appropriately appraise the situation and down-regulate arousals (Williams et al., 2007) . Future studies should examine if and how early perceptual abnormality in SCZ modulates later cognitive appraisal and emotion regulation, providing a more complete understanding of the neurocognitive mechanisms of paranoid symptoms in the illness. Demonstration of N170 sensitivity to angry faces with direct gaze would also provide further support for a special encoding sensitivity to external threat in SCZ.
Another key psychophysiological difference during gaze perception in SCZ was a reduction of the normal N170 amplitude modulation by head orientation. Again, this was not accompanied by a Head × Group interaction for N170 latency, suggesting that this abnormality was not due to differential processing time between SCZ and HC. Although the effect size of this finding was smaller compared with the first finding discussed above, its implication that individuals with SCZ integrate less of the surrounding context (i.e., head orientation) during gaze perception is consistent with the vast behavioral evidence of perceptual organization impairment in SCZ (Silverstein & Keane, 2011) . While this reduced N170 modulation by head orientation was not significantly correlated with symptoms, we found that perceived threat in SCZ did not differ by head orientation as in HC. Specifically, whereas HC perceived less threat from deviated than forward faces, SCZ perceived as much threat from deviated faces as from forward faces, suggesting that SCZ failed to "benefit" from the decreased self-relevance of a face as suggested by its deviated head orientation. This provides support of the role of perceptual organization in the psychopathology of schizophrenia. There is some evidence that contextual perception may be a learned and modifiable cognitive function in SCZ (Horton & Silverstein, 2011) , suggesting that cognitive training targeting perceptual organization may potentially improve social cognition in SCZ and that N170 may serve as a useful outcome measure.
The fact that 15% of the sample (6 HC, 3 SCZ) did not have sufficient number of correct trials for at least one of the two conditions involving averted faces with direct gaze deserves a comment. As discussed earlier, incongruent head-gaze direction interferes with gaze perception (Langton, 2000; Seyama & Nagayama, 2005) . In particular, people are less able to detect direct gaze from averted relative to forward faces (Itier et al., 2007; Rosse et al., 1994) . Therefore, these 9 participants were likely individuals whose eye-contact perception was more influenced by the head orientation effect. Two results pertinent to the effect of head orientation in the LMM analyses with and without these participants support this speculation. First, the beta estimate for head orientation was higher when these participants were included (0.49) than when they were excluded (0.47). Second, since these 9 individuals (who supposedly were more sensitive to head orientation) consisted of more HC than SCZ participants, we would expect a smaller Head × Group interaction when they were excluded from the analysis. This was exactly what we found (all participants: β= 0.29; selected participants: β = 0.24). Taken together, the apparently counterintuitive finding that more HC than SCZ participants rejected eye contact from averted faces with direct gaze is actually consistent with the observation of interference caused by incongruent head-gaze direction in normal gaze perception. This study was limited by including mostly chronic and medicated participants. However, no correlations were found between the N170 abnormalities and antipsychotic dose and duration of illness in SCZ, suggesting that the observed psychophysiological deviations were unlikely due to or could not be fully explained by medication and illness chronicity. Future studies comparing medicated and unmedicated ultra-high risk and early psychosis samples would help clarify the effects of medication and illness chronicity. The observed N170 differences between SCZ and HC in this study were small in magnitude, although similar to the typical emotion and gaze effects on N170 reported elsewhere (Itier et al., 2007) , calling for replications to confirm these findings. Only averted and direct gaze were included in this experiment; psychophysiological deviations while processing ambiguous gaze in SCZ remain to be addressed.
To conclude, psychophysiological processes during gaze discrimination in schizophrenia suggested an increased encoding sensitivity to faces signaling external threat and decreased integration of the contextual cue of head orientation. These abnormalities were related to increased threat perception and paranoid symptoms, confirming the role of early attentional and perceptual abnormalities during social information processing in the psychopathology of schizophrenia.
Supplementary Material
Refer to Web version on PubMed Central for supplementary material. Procedure of the gaze discrimination task. Each trial consisted of a fixation cross (500 ms), followed by the target face (100 ms) to which participants were allowed up to 2,000 ms to press a button to indicate whether the face was "looking at me" or "looking away from me," and then a blank screen (1,000 ms). The task consisted of totally 512 trials (64 trials × 8 conditions), presented in a pseudo-randomized order in four blocks with a brief break between blocks. Correlations of increased N170 amplitude to threat-signaling faces at P7 and P8 scalp sites in SCZ with: a) increased perceived threat to threat-signaling faces, and b) more severe paranoid delusions. Y-axis represents the N170 amplitude difference between averted gaze in fearful faces and averted gaze in neutral faces; positive values indicate larger N170 amplitude to fearful relative to neutral. Ranges in parentheses are 95% confidence interval of the correlation estimates, derived based on 1,000 bootstrap samples. Education (years) 13.4 ± 2.0 16.0 ± 2.6 −4.17 < .001
Parental education (years) 14.5 ± 3.7 14.8 ± 2.9 −0.37 .714
Handedness ( .00
Note. Emot = Emotion; Grp = Group. Degree of freedom all F tests = 1, 58. Effects significant at .05 level are underlined.
